The N-terminus of the WD5 repeat of human RACK1 binds to airway epithelial NHERF1.
Regulation of the CFTR Cl channel function involves a protein complex of activated protein kinase Cepsilon (PKCepsilon) bound to RACK1, a receptor for activated C kinase, and RACK1 bound to the human Na(+)/H(+) exchanger regulatory factor (NHERF1) in human airway epithelial cells. Binding of NHERF1 to RACK1 is mediated via a NHERF1-PDZ1 domain. The goal of this study was to identify the binding motif for human NHERF1 on RACK1. We examined the site of binding of NHERF1 on RACK1 using peptides encoding the seven WD40 repeat units of human RACK1. One WD repeat peptide, WD5, directly binds NHERF1 and the PDZ1 domain with similar EC(50) values, blocks binding of recombinant RACK1 and NHERF1, and pulls down endogenous RACK1 from Calu-3 cell lysate in a dose-dependent manner. The remaining WD repeat peptides did not block RACK1-NHERF1 binding. An 11-amino acid peptide encoding a site on the PDZ1 domain blocks binding of the WD5 repeat peptide with the PDZ1 domain. An N-terminal 12-amino acid segment of the WD5 repeat peptide, which comprises the first of four antiparallel beta-strands, dose-dependently binds to the PDZ1 domain of NHERF1 and blocks binding of the PDZ1 domain to RACK1. These results suggest that the binding site might form a beta-turn with topology sufficient for binding of NHERF1. Our results also demonstrate binding of NHERF to RACK1 at the WD5 repeat, which is distinct from the PKCepsilon binding site on the WD6 repeat of RACK1.